INTRODUCTION
Gelatin is a fibrous protein obtained from collagenous materials subjected to thermal
SDS-polyacrylamide gel electrophoresis (SDS-PAGE)

115
The protein pattern in each gelatin sample was determined using sodium dodecyl sulfate 116 polyacrylamide gel electrophoresis (SDS-PAGE), following the method of Laemmli [8] as 117 modified by Sinthusamran et al. [9] . High-molecular-weight protein markers were used to 118 estimate the molecular weights of the proteins.
120
Fourier transform infrared (FTIR) spectroscopic analysis
121
The FTIR spectra for all gelatin samples were obtained by total reflectance-Fourier 122 transform infrared (ATR-FTIR) spectroscopy, as described by Sinthusamran et al. [9] . Each 123 gelatin sample was placed onto a crystal cell. The spectrum was acquired over the range 650- background spectrum recorded for a clean empty cell at 25 C, using an FTIR spectrometer
126
(Model Equinox 55, Bruker, Ettlingen, Germany). Deconvolution was performed on the average 127 spectra for the amide I and II bands, using a resolution enhancement factor of 1.8 and full height 128 bandwidth of 13 cm −1 . The analysis of spectral data was done with OPUS 3.0 data collection
Determination of gel strength
138
The gels were prepared by the method of Kittiphattanabawon et al. [11] . First, gelatin 139 was dissolved in distilled water (60 C) to obtain a final concentration of 6.67% (w/v). The 140 solution was stirred until the gelatin was completely dissolved, and was poured into a cylindrical 141 mold with 3 cm diameter and 2.5 cm height, where it was incubated at 4 C for 18 h prior to 142 analysis. The gel strength was determined at 8-10 C using a texture analyzer (Stable Micro   143 System, Surrey, UK) with a 5 kg load cell, cross-head speed set at 1 mm/s, and equipped with a Karlsruhe, Germany) with a stainless steel 60-mm-diameter parallel plate geometry. The gelatin 151 solution (6.67%, w/v) was prepared as described previously. An amplitude sweep test revealed 152 that 3 Pa stress at 1 Hz frequency was within the linear viscoelastic region (LVR) for the sample.
153
The measurement was performed at a scan rate of 0.5 C/min, at 1 Hz frequency with 3 Pa stress 
Determination of turbidity
158
The turbidity of each gelatin solution was determined according to the method of concentration of 6.67% (w/v). The solution was stirred until the gelatin was completely 161 dissolved. Turbidity was determined by measuring the absorbance at 360 nm with a 162 spectrophotometer (UV-1800 Spectrophotometer, Shimadzu, Kyoto, Japan).
Microstructure analysis of gelatin gel
165
The microstructure of gelatin gels was imaged by a scanning electron microscopy (SEM).
166
A gelatin gel sample (6.67%, w/v) with 2-3 mm thickness was fixed with 2.5% (v/v) The gelatin yield from the scales of spotted golden goatfish is shown in Table 1 
Fourier transform infrared (FTIR) spectra
222
The FTIR spectra are shown in Fig. 2 
Gel strength of gelatin 286
The gel strength is shown in Table 1 , for gelatin extracted from spotted golden goatfish 287 scales under the various extraction conditions. At a fixed extraction time, the gel strength of 288 gelatin decreased with the extraction temperatures (P < 0.05). For gelatins extracted at a fixed 289 temperature, the lower gel strength was observed with the longer extraction time (P < 0.05).
290
Among the cases tested, gelatin extracted at 45 C for 6 h showed the highest gel strength (286.6 291 g). The gel strength correlated with the band intensities of β-and γ-chains (Fig. 1) band to lower wavenumbers (Fig. 2). [11] also reported that gelatin solutions from the skin of 340 blacktip shark had increased turbidity with increasing extraction temperature and time. In the 341 present study, the solutions were not clarified, whereas commercial gelatin solutions are 342 commonly clarified using activated charcoal [22] . Therefore, the extraction conditions affected 343 the appearance of gelatin solution as well as the resulting gels. 
VARIOUS TEMPERATURES FOR VARIOUS TIMES, DURING COOLING (A) AND
465
SUBSEQUENT HEATING (B).
466
FIGURE 4 MICROSTRUCTURES OF GELATIN GELS FROM THE SCALES OF SPOTTED
467
GOLDEN GOATFISH, EXTRACTED AT VARIOUS TEMPERATURES FOR VARIOUS
468
TIMES. MAGNIFICATION: 3000× Values are presented as mean ± SD (n = 3).
Different uppercase letters (A and B) in the same column under the same temperature indicate significant differences (P < 0.05). Different lowercase letters in the same column indicate significant differences (P < 0.05). Different uppercase letters (X, Y and Z) in the same column for the same time indicate significant differences (P < 0.05). 
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